With the development of an IT (Information Technology) society, the opportunity to use electronic devices, such as cell phones and personal computers, has increased. These electronic devices provide many benefits to society. However, there have been a number of reports of electromagnetic hypersensitivity (EHS) related to the use of electronic devices. The symptoms of EHS may include headaches, fatigue, tinnitus, dizziness, memory loss, irregular heartbeat, and skin trouble. Since the pathogenic mechanism of such conditions is not yet clear, further research is required. This report shows how a subject's dizziness and joint mobility disorder, caused by electromagnetic waves emitted by electronic devices, were cured by removing an onlay from the patient's mouth and replacing it with a gold alloy onlay. The result indicates that the subject's symptoms were caused by EHS. Although the symptoms were improved after the dental treatment, the underlying mechanism of the symptoms and the reason why this treatment is successful remain unclear. Further research is required to clarify these issues.
Introduction
With the development of an IT (Information Technology) society, the opportunity to use electronic devices, such as cell phones and personal computers, has become increasingly widespread and has enabled communication on a global scale [1] [2] . However, there have been many reports pertaining to health problems resulting from the electromagnetic waves emitted by such electronic devices [3]- [10] . Physically unpleasant symptoms including headache, fatigue, tinnitus, dizziness, memory loss, irregular heartbeat and whole-body skin lesions caused by exposure to electromagnetic waves are recognized as electromagnetic hypersensitivity (EHS) [11] - [15] . The author has reported that scoliosis can develop by exposure to electromagnetic waves [16] . The author also reported how a subject's involuntary movements caused by electromagnetic waves were treated using a gold alloy dental inlay [17] . This case report described how a subject's dizziness and joint mobility disorder caused by electromagnetic waves were treated using dental techniques. The treatment involved removing an old onlay, which was collecting harmful electromagnetic waves, and replacing it with a new gold alloy onlay. The new onlay was able to neutralize the harmful electromagnetic waves, which had been absorbed by the subject's old onlay. This treatment was very effective in eliminating the subject's dizziness and joint mobility disorder, which was caused by EHS.
Case Report Treatment and Results
A 58-year-old woman was suffering from dizziness and joint mobility disorder. After examining the subject, the author proposed that the symptoms were the result of EHS. An experiment was designed to test this hypothesis. First, the subject was instructed to stand about one meter away from a personal computer (PC) screen. At this distance, the subject felt dizzy and exhibited a sense of balance dysregulation accompanied by an overall uncomfortable feeling (Figure 1) . In a second test, the subject stood about three meters away from the PC screen. At this distance, she could touch the floor when bending forwards (Figure 2) . In a third test, the subject was instructed to stand 1.5 meters away from the PC screen. At this distance, the subject was not able to extend her hands all the way to the floor. She could only reach a point approximately 30 cm from the floor (Figure 3) . In a forth test, the lower half of the subject's face was covered with aluminum foil to shield her mouth from the harmful electromagnetic waves (Figure 4) . Subsequently, the first three tests were repeated. The subject showed some improvement in her level of dizziness, sense of balance, and joint flexibility at all three distances (1 m, 1.5 m, and 3 m). The results of these tests indicated that some material in the subject's mouth was likely accumulating harmful electromagnetic waves. In brief, some foreign material was acting like an antenna.
Thus, the Bi-Digital O-ring Test [18] was used to identify this foreign material. First, an active cell phone was placed near the subject. Second, the author's assistant touched the suspicious dental material in the subject's mouth with a conductive probe, while making an O-ring with the thumb and another finger. Third, the author tested the strength of the assistant's O-ring by trying to split it apart by pulling on the assistant's fingers. If the assistant's grip strength was judged to be weaker than usual, then the material that the probe was touching was classified as a likely collector of harmful electromagnetic waves ( Figure 5 ). During the Bi-Digital O-ring test, the author noted significant weakening in his assistant's grip strength when the conductive probe was touching an onlay on the upper left first molar of the subject. This seemed to indicate that the onlay was collecting harmful electromagnetic waves. Therefore, the onlay was removed ( Figure 6) . Next, the Bi-Digital O-ring test [18] was used to select a new onlay and adhesive cement. During this procedure, the subject held an active cell phone in her hand while various metal samples were placed on her palm, one at a time, with the author testing the subject's O-ring grip strength. A similar procedure was followed for the adhesive cement. Following these tests, a gold alloy onlay was selected (Au 86.0%, Pt 11.8%; others: Ir, Zn, In, Fe, Mn).
After the new onlay was set in the subject's mouth, she showed dramatic physical improvements when exposed to electromagnetic waves. The subject's joint mobility significantly improved. Even at a distance of only 1.5 meters from an active PC screen, she was able to touch the floor with her fingers (Figure 7) . She also reported that she no longer felt dizzy when close to an electromagnetic source. The author followed up with the subject for the next six months. The subject did not report any reoccurrences of her previously reported symptoms.
Discussion
With regard to the relationship between brain tumors and electromagnetic waves emitted by cell phones, the Interphone Study Group had concluded that there was no increase in the risk of developing glioma or meningioma with the use of mobile phones. The authors also found that there were suggestions of an increased risk of glioma at the highest exposure levels; however, bias and error prevent a causal interpretation. Thus, the possible effects of long-term heavy use of mobile phones require further investigation [19] . Moreover, the WHO/International Agency for Research on Cancer (IARC) has classified radiofrequency electromagnetic fields as Group 2B (agents that are possibly carcinogenic to humans), based on an increased risk for glioma, a malignant type of brain cancer associated with wireless phone use, in 2011 [20] . Neither do other reports support an association between the use of cell phones and the development of brain nor salivary gland tumors, leukemia, nor other cancers [21] - [23] . However, these reports did not sufficiently evaluate the risks among long-term heavy cell phone users over long induction periods [21] . Accordingly, further studies are required to account for longer exposure periods, particularly with respect to slow-growing intracranial tumors [22] .
The author has previously published several reports on the relationship between dentistry and electromagnetic waves [16] [17] [24]- [26] . Many articles only emphasize the convenience of these electronic devices without addressing the potentially negative influences of the emitted electromagnetic waves on the body [27] . Metals present within the body can act as antennas to collect harmful electromagnetic waves and induce the aforementioned symptoms. For example, scoliosis may be caused by dental implants that collect harmful electromagnetic radiation; however, pure gold may neutralize it [16] . In addition, electromagnetic waves emitted by cell phones can also cause balance disorders [26] . The underlying mechanism remains unknown, but decreased blood flow within the brain has been proposed [4] . The collection of symptoms caused by electromagnetic waves is known as electromagnetic wave hypersensitivity (EHS). In the aforementioned case, the subject's dizziness might have been due to decreased blood flow within the brain. However, the reason for the harmful electromagnetic waves causing joint mobility disorders is still unclear; therefore, further studies are required. Hence, the author sought to neutralize and reverse the effects of the electromagnetic waves. The old onlay, which might have been collecting harmful electromagnetic waves, was removed and replaced with a new gold alloy onlay on the subject's upper left first molar. Although the exact composition of the old onlay is unknown, it was probably a silver and palladium alloy. Despite the removal of the old onlay leading to some improvement in the subject's physical condition, it was not considered to be sufficient. However, the new gold alloy onlay setting was very effective in terms of further improving the subject's condition. Therefore, this case describes a two-part treatment. First, the material that collected harmful electromagnetic waves was removed to limit the amount of radiation being collected in the subject's mouth. Second, the onlay was replaced with a gold alloy onlay to neutralize the harmfulness of electromagnetic waves. To select the proper dental alloy for neutralizing the electromagnetic waves, the Bi-Digital O-ring Test was used [18] . On the basis of previous findings, gold may neutralize the harmful effects of the electromagnetic waves emitted by a cell phone [16] [17] . The Bi-Digital O-ring Test indicates the deleterious effects of electromagnetic waves on the body [28] [29] and may be a useful diagnostic tool for preventing the harmful effects of electromagnetic waves. Hence, the author used this test to select the proper dental alloy to improve the patient's condition. However, the underlying mechanism of this neutralization is not yet clear; therefore, further studies involving the cooperation of the medical and physical sciences are required.
The author's research has shown that the removal of metals that collect harmful electromagnetic waves from patients may be useful for preventing and treating EHS [26] . In addition, maintaining a sufficient distance from cell phones could decrease some of the harmful effects of electromagnetic waves and may permit short-duration, lower-risk use of cell phones. The effects of electromagnetic waves on the body are not yet clear. According to the report of Hagström et al., the most commonly perceived EHS-triggering sources are personal computers and mobile phones [30] . In addition, the best way to decrease EHS symptoms is to avoid electromagnetic fields [30] . The avoidance and neutralization of harmful electromagnetic radiation with dental fillings is not well known. Hence, the treatment method introduced in this paper could become an important approach for the treatment of EHS.
This experiment was performed in the region of Rayleigh (near field), because the radio wave length from the PC screen (50 -60 Hz) is 6000 km -5000 km. Therefore, the distance from PC screen to the border of near field is about 830 km to 1000 km.
Conclusion
As the use of electronic devices continues to increase, EHS is sure to become a bigger issue. In addition to the symptoms commonly associated with EHS (headaches, fatigue, tinnitus, dizziness, memory loss, irregular heartbeat, skin trouble, involuntary body movement and balance dysregulation), current research indicates that joint mobility disorder can be caused by EHS. The best way to improve EHS symptoms seems to be avoidance of electromagnetic waves. As this case illustrates, one method for reducing exposure to electromagnetic waves involved is the removal and replacement of dental materials which attract and/or collect such waves. Furthermore, this case shows how the Bi-Digital O-ring Test can be a useful diagnostic tool for identifying materials which attract/or collect electromagnetic waves, and how the same test can also be used to select the proper dental alloy for neutralizing harmful electromagnetic waves. There are many aspects of these results for which the mechanism remains unclear. However, this approach has the potential to significantly improve the lives of some EHS patients.
